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O (57) Abstract: Polymers containing triphenylboron-containing constitutional units represented by general formula (1) exhibit an ex- 
^ cedent effect of preventing adhesion of aquatic pests such as coelenterates, shells and annelid polychaetes over a long period of time. 
O Because of serving not only as the active ingredients but as binders, these polymers are highly compatible with other resin coatings 

Oand exert little undesirable effects on the environment Owing to these characteristics, the above polymers are usable as excellent 
^ preventives for stains caused by the adhesion of aquatic pests. In said formula [I], each symbol is as defined in the description. 
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7 smkw&£.m$'jk* 1-1 i6o rh77;^f^7A«;7ji/ 

timtfi, «r&H8 6 1 -5 0 9 8 4 ^fiiCli 3 - 7 V □ >^tl*«Mi>h 

T*Mftffimmm i 5mwiitmfi i . n&w- 1 - 2 0 6 6 5 2-242 4 

2^&«L f#r«5 3- 9 3 2 0 W5-2 0 1 8 0 4^&«, W6 

- 1 0 0 4 0 5 «rB8-^ 6 - 1 0 0 4 0 8 5Wtli7l/^f ~ Kfls^to** 

*4©*«lfH* © R£r5#J 1fi M » £ ^ ^ ^* t ft L &j Jg A* fe a c h JKffi * nt u S «, 

L m v ^ i ^ It ^ o 

Sts 8- 2 9 5 6 0 8-^-5>W^(ih';7^-;u^P>T;i/^;i'7^>{v^n 

ib&m&GttomrttTzMMffimmtiK »8- 2 9 5 6 0 9 sa^eta h>j7x 
-jv^nyj-pz^isjiTi ymm&m*^mTz>m$LbK wo 9 8/3 3 8 9 2 

arises WMasw c ?gm £ * 5 c t &if l < s gsstbfcot a d 

J: #T gtzifi-otzo £ fc, «pBI¥ 1 1 - 1 9 9 8 0 1 ^$£ici£ HJ 7»'J -;u* ^ ^ 
^k'*" 'J v-# N OT'p 1 1 -3 0 2 5 7 1 h U SStt#D >*#-r ' > 
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ftSBS; (3) T-ak£ft* H;^-;i/*D>$W^$#&£^t?*^-^ 31* b 

«J ®flS i: ©?M*0t£ t> i < , L * # x a * s & v ^ n -5 £ ft T u 

l*12i±. ^M^J 4 5 b tltz ?K U v— © I R h;i/TfeSo 
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[I] 



-4©T;i/*;t/S£^L ; -ISiC (la) : 



(x) 



m 



c— oh- h 2 n— fy)- 
o 



-NH-j 



(la) 



(2a): 



(x) 



m 



C— OH- H 2 N 
O 



(3 a) 
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(3a) 



tl^WS^to -Hfitda), ( 2 a) X&mmM 1~ 1 8(D 

7;^u>Ss TV — T^;u^u>^ s -C ( = 0) -m. -C ( = 0) - 

R 5 -it, -C (=0) -0-R 5 -^ -0-R 5 -S, -C ( = 0) -0-R s - 
O-C (=0) -M£tz&-C (=0) -0-R 5 -0-C ( = 0) -R fi -S (13 

-b>S£^-f 0 ) ; YlZf%mi&2~~ 1 8©T;u^Ix>S, TU— U>3£, T 

L ; n & 0 ~ 3 ©1E{!&£ >T< L ; — J&it; (2b) : 



-ISiS; [I] icistt&R's R 2 iJ £ fct>-R 3 ©j^^t!il~4©7';i.^;u^i:Li:{i, M 
xJ£> x^-;i/ % n-7nt;k -rvrPhVl/, n-7^;K sec-:^;!/, 

R'^ R 2 *J=tt>-R''hLT{i. ^*l^*i7.kf£f^ *3-J\smr-ZLl^o 

-JlSSt (2 a) (cij(t-5R 4 (D^Dy>J^T-h LT(^ 0iJ;Lf£, fl^JI-?-> jUKJ^ 

0iJxl±\ x^;K n-7DtJK ^fV7Pt;W n-^;b, sec-7f 

;K tert-7fJk n-^>^-;b, n-^*v;K n-^T - ^-^ n-2f-£?-;K 
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2 -x^;u^**>;i/, n _ K ^ ;k n-^-^^5 :: v;u^cDM^fe(i^||7';b^ 

(la) *5«fcV (2a) fcisltSX©^*tt 1 - 1 8omi/>StLT 
-*^;U7- h^^U> N Kr*^fU>, ^^t^^U 

iff £ LUo 

-«!5t (1 a) *J;uc ( 2a ) CiJttS X©7 U >£fc£ LTtt. 01* tt, o- 
7i-U>, m-7zc-u> > p-73i- b> N 1, 8 -^7^U>, 1, 7-^-7 
^U>. 1, 6-^7^U>, 1, 4 _^ 7 ^ u>> lf 3 _^ 7 ^ b>% u 2 _ 
^-7^b>, 2, 3-^-7^U>. 2, 6-±7^-b> N 2, 7 -^7^b>^#;p 

— #3t ( 1 a) ;fcj:tf (2 a) iz&VZ X(Dj^?ji* u >^^(i N -Ar-A 1 k 
-ifcli-Alk-Ar- (::t-Artt7iJ-l/>S$iH\ Alk(i7Jl/+b> 
&Z^Vo ) £VHn, -<>^U> (-C.H 4 -CH a -3fcfcjt-CH 2 -C a 

H 4 -) , 7x^i,> (-C,H,-C 2 H s -*fct±-C 2 H s -C s H,-) 
£*U 4*7:&s ^>i?U>*s$?^ LUo 

(la) jfeJctf (2a) C^lt^XO, -C ( = 0) -R 5 -3£, -C ( = 
O) -O-R 5 -^ -0-R 5 -«, - C ( = 0) -0-R 5 -0-C ( = 0) -« 
Sfcfct-C (=0) -0-R K -0-C ( = 0) -R r '-mz2HfZRS&±WR*<Di% 

-tea (la) (2 a) tii(tSX©, -C ( = 0) — R 5 -C ( = 

O) -O-R 5 -^ -0-R ! -S, - C ( = 0) -0-R s -0-C ( = 0) -& 
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£fc«i-C ( = 0) -0-R s -0-C ( = 0) -R"-*(3£lt£R s £cfcl>-R G ©7 
g-l/>Sh LT(±. 0lJx.(±\ o-7i~ m-7i-l/X P-7i-I/>> 

1, 8-:*-7^l/>, 1, 7-^7^U>, 1, 6-^-7^-1/ >s 1, 4-^-7^-U 
1, 3-^7^U>, 1, 2-^7^b>, 2, 3-^7^1/>. 2, 6-^7 
^U>, 2, T-t^^-U^W?)^ rp-£ bp -7 U^o 

-fl£j£ (la) 4oJ;t>- (2 a) C£5f*£,X i: Utli, i£#L&lN (EfJ*,m#0) *\ 

— JSSoS: (la) CfcS*aY©Jtt*»2--l 8<7DT;i/^rb>tfi: LTli> fliJxfcf, ^ 

tf£*U ^T&^i^-b^ 7"D £ L^o 

(la) l:i5(t5Y©7U-l/>SJ:lTfl Willi, o-7*--ls>. m 

-7i-l/X p-7i^l/X 1, 8-i-7^b>, 1, 7-^7^U>. 1, 6 
-±7^U>. 1, 4-^-7^U>, 1, 3-^-7^L/>, 1, 2-^-7^b>, 2, 
3-^-7^b>, 2, 6-^"7^b>. 2, 7-^-7 5 L U>^* s ^{f 6*1* i^Tfep 

-«(la) £.&tt&Y<D?5)V*-l/>&t&. -Ar-Alk-Sfctt-Al 
k _ Ar _ (;itArl±7'J-I/>S§l>lK A 1 k!i7;i/+b >Jfc£l^"5 ) £ 

^IJ^K. -<>^L/> (-C c H 4 -CH 2 -$tli-CH 2 -C s H 4 -) , 7x* 
^U-> (-C 6 H 4 -C 2 H S -, £fcl±-C 2 H s -C 6 H 4 -) ^#W*>ft, *T:t>s 

-IfisS (la) Ci5(Tl>YO^^P7;^U>*i: «<f $ L- < lilfcjfeft 3 ~ 

lOtfctK {?>Jx.ii> y-7P7Db'U>s ->^D7f 2/ 7 P^**> U >> 

-~ll£xC (la) Y£ LTl^ x*-U> % 7PfU>s p-7xXU>#*-f 

— flftit (2 b) ©7^ 7&-ca«l^nfcN^«3l5SSCJ3tJ'aN$*tt[3J6«fcLT 
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ZtlZStsm-Smftftt L <. 09* tf, f'Ji^>^ tU^y>^ fP-;^x f 

^ "J—)vm. t: p >j >* >*s x f ^ v >j >au t:^ ij v' >jg s t:^^ v >3jL t* 5 y > 
Ji/Sg, MJ7v'-;i/I, *;i//tv*-M, 7i;f7i/>^ 7 =Jrit^>il. * 

^^;bv n-7*PtVbs -TvrPbVK n-^;K sec-7f;K tert-7 

-»St (4) Ci3lt5R\ R ! '&£tfR 10 <73W«^a£&. 

?u "j^ym$<Dwymzm\,x\^&&u-^mfci3)\'KyM ; 2, 4-^dd7 

2, 4, 5- h 'J^ P □ 7 1 / dri/Sll^ClUiS^ L-C^t * i 

-HSlA (4) fcijWSR 8 . R 9 i5«tvR l0 ©JK^»l - l 8(D7 lt 
09 2. STJl, n-7DtJW >fv7Pt:;k n-^;K -fV7f 

;u s sec-7fib, tert-7fjk ^^>;u. ;d-^;i/> 2 -^^;i/^^rv;K 

-JKS: (4) tc&tt^R 8 , R B *j«kVR l0 ©7 »J-;u»Si: LTtt. 0i]^«> 7x 
t7f;Wfif?»n5. 
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yi'orntJK v^n^s^k v^D7f-^^;b, ^£ D5^;i/*£©J^N&3~ 1 

— HSiC (4) l343ltSMCD^JSi^i: LTfix Cu, Z n, Fe, N i N Co, P 
bs Al, Mgmtfmifbti. »^L<(iCu s Zn. MgtifeSo 
M#&JgJ^©i:#. R 8 , R !, iJd;l>-R ,0 i: Ltii, &MWL 1 ~ 1 8 (DmffiWi* 

*^BJ3©h 'J7i-^D>^'J?-tLttt, JUT©— JK5SQ) : 



-HKS ( 2 ) : 
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*fctt -SSiC (3) 




r\JL/"A 





(3) 



- (3) 4»©#sB^tt % m^tmm-z&Zo 



f f 



-c — c 

3 



(*)„ 



(5) 



o 
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j&it (5) ?m$tizi3»#^>fr&^MmmtiL£^x&, wak, t^uju 

jg % 2-n-70W^'J^ 2-^7/0^7^^^ 2 - n - T^UT 
W)VWl, 2-sec-^W^'J;i/i, 2-tert-^fWJ;i«s 2- 

2 -^r>gg, 2-n-7'Di;;H2-^f>8, 2 — f V7D hVU- 2 - 
7r>i, 2-n-7'^;b-2 -^>^> 2-sec-W-2-7r>S, 2 
-tert-W-2-7r>H, 2 -^>^>fi£. 2 - * 2 -^>-r >SL 

3-*3- J [ / -2 -^>^>@£. 4-^^;u- 2 -^>^>^x 2-^^;i/-2-^> 

2-n-7D^-2-^>r>i, 2 --f V7D t';u- 2 -^>r>fis 
2 -n-7*^-;i/- 2 -^y^yWL, 2-sec-7^-2-^>r>i, 2-te 
r t 2 -^>x>it 3 -^>^>^> 4-^^;u-3-^>^>^> 2 

-^*-tr>^ 2 2 -^*-fe>^ 2 2 --s^r-fe >fig. 2-n 

-7"D 2 -'s4r-iz>Kx 2--fV7Pi;;i/-2-^t>S!> 2-n-:7^;b 
-2-^^-b>^> 2-sec-7f^-2-^>®> 2-t ert-7f^- 
2 _^^-tz>S^ 3 -^*-fe>5£. 4 -^^r-fe >?^s 5 -^*-b>i?s 2 -^7r > 
82, 2 2 -^^t 1 >^ 2 -:c*-;u- 2 — -7r>^ 2-n-7otVb 
- 2 -'N^>Bg. 2-^V7Dt>-2-^f>^ 2 -n-7*^;b- 2 -^7" 
^>B£, 2-sec-7f;i/-2-^7f>i, 2-ter 

>g£ N 3 _^ r ^>g§ x 4-^y^>m. 5 — -^>^. 6 — ^7^>m, 4- A 
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=J-)\,- 2 -'x^-b >|g x 5 ^;u- 2 -'N*-b>g£ N 4, 4 - is A 2 
^>®t 2, 4 2 ~^>^>^, 2, 4-v^^;i/-2-^^r-b>^ 
2, 5 -x^<^;u- 2 -^*-fe>j&, 2, 4, 4- HJ/^;i/- 2 -^>^>@L 3 

2 -7"^>^ N 2, 3 - y^fJV- 2 -7^>@g N 3 -/^JU- 2 
^>g£, 2, 3 2 -^>^>BL 3 2 -^^r-b >S£ N 2, 3 

2 -"\*-fe>fit N 3, 4 2 -^>^>^ N 2, 3, 4-h 
D 2 -^>^>@£, 3-p<^-;i/-2 — ^7->gg, 2, 3 2 - 

-Nrv->gg, 3, 4-^^^;U-2-^^r-b>^ 2, 3, 4-h U^fJl/ - 2 
*-tr>^ 3, 5 -v^;u- 2 -^*-fe>^ 2, 3, 5-b'^^-2 — 
-fe>8^ 3, 4, 4-hU^fJb-2-^>f>i, 2, 3, 4, 4 -5^ h ^ 
-2-^>^>g£, 7-3T^^>^ 1 1 - Kft>i, 15-^ft>^ 1 
7 -:r^£^-fe>$^ 2 3 -7*^>ig, 2 4 -^>^>S£, 2 

5 -^^r-b>^ > 2-^^-;b-6 ^y">m. 2-*1-)\,-l -stlv- 

ym, 2-^fJb-ll-Fft>^ 2 1 5 -^*W-fe>^ 2 -A 

f;b-17-^^^ft>^ 4 - t'-;i/&.m®^ 4- (1-7'd^z;0 t&f 
^.4 - UvTP^:x;b) 3c&mm. 4- (l-^fJl/-l-7n^) 

4- (2 1 -7D^-;i/) £,S>ML 4-h*-^7ir;Hi| 1 4 - 
(l--TD^-;b) 7 ^-)VW&.s 4- (-fVTD^~;b) 7 x -j|/ffi, 4 - (1 

-^f;i/-l-7DA^) 7izji/B;S, 4- ( 2 l -7"d^-;u) 7 

2 -^>@g, 3 -^*V-4-^>7->It, + V 
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7D>|f y - 3 -7 9 ^ n-f w^y7D tvi^*^;^©*;^*^^^! 
l^f-fe^fiafa^ y^-tti^©^^i^{f ^n, +t^7^um y<*y-u;n5£ 

-j&xC (6) T'=&£*l£ h 7xrj^D>tf)y7; >fl7fflfeC43tt3s 

(7) T^*l5^7^ >i:LTtiU 0>JX.(^ xfb>y?;A 7Dtl/> 
vT^>> h U^.f l/>-^7^ rh7^fl/>y7^>, 1, 3-^7^7^ 

2, 3-^T^y^^>, ^/^fb>y7;X 2, 4 -y'7; y -^>^ 
^>fl/>y'7^ a t^^fl/yy7-X KT*^^U>y75 
^^y^UV^TS. >^©&f^$(2~ 1 8CDT;i/^U>vT^ ; m-7 iz b 
>^7*^>, p-7i^b>y7^ >f©7x^U>y'7^ >^ 1 , 4-y7U 

j-y$vy, l, 5-y7^yt7^u>^ot7?-i/>i;7^>i^©7 l J-i/> 

->'7'^>^; 3 -7* S^OiSJl7X 4 -7^ y<>i;jl7^ >m<D7\ S ^<> 
V)\/7 X >^3-7^7 x.^3-)\,7X > N 4-7^77 in* ^;i/7* = ym<D7 i 
7 7x|fjl/7; >^CDT^ y 77jl/^7; ! 1, 3-77Uv^^ 
-v">, 1, 4 y D^if>?0y7 ^ 7 y^D7M>I ; mtP&W ?> 
tis *T-&^\/>iS7 * >> 7Dtl/yy7;>, p-7i-V7y7;>A ! e 
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R 2 R l 



c— c- 



R J 



O 



(5) 



R 2 R 1 



-c— c- 



+ H 2 N — NH2*" 




(6) 



0) 




C-OH -H 2 NH^— NH2*- 
II z 

o 



g|J*>, h U 7i^;u*p>-^W*" ij ( 1 ) (i, — j&ifc (6) Ti££;h.£ HJ 7 
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r s c t tc x -> t m % ti * o 

UttmiZ&^X, (6) T^£ft* h'J7i^D>©y7^>flW>3 

t± % test (5) x-^^ns^^^^^^^^mfiL^^tf^uv-iti©*^^' 

*S/;i^tC#U-^ $?£U<&0. 1~3. O^S. <fc 3: L < fcfc 0 . 5-2. 0 

-flSiC (6) h 'J 7*-)V*U l<(DiS7Z >ttMl^ — J&jt ( 5 ) X' 

—IRA (5) l:m.^^tt)lif^^)\y&^^tmil^t5fr^)-^--\±. ± 

%.fz, -JSSjS (6) xmgtiZ h 'J 7 ;u^p>©^t^ >ft/JD#J(i> 0Ux.fc^ 
TlB©iC twt £ t) £-Efc-r £ c: h ttX £ £ o 
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H 2 N — (-Y) NH 2 + 

(7) 



t 



H 2 N— 




- b U7^-;i/^D>a*^Uv- (2) t*i^o ) lz&\f2> y -1Bt 

5£ ( 2 ) h »J 7 x -;u^n hia-fes: ( 5 ) -£3?£ft 

5*J^^WVSMWffi^ -«5t (8) : 
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(8) 



;k 4-T^y-<>K— ;k 5 -t 7 ^ y -r > k-;k 4-r=y^> 

3-7<^;'J>, 5 y 3ry 'J l-7;/^7yX 7;;f 
^i/>, 2-7U7'Ja 3-7^tD-JK 3-7^ y t7 7*'J>, 3-7*5. 
7-1, 2, 4-h'J7V- ;K 4-7^7-1, 2, 4-h'J7V-;k 4-7' = 
y *;WW— )W 4-7;77x;f7vX 4-T = y y 3i7 if1t^>^^W^ 
tl, 4»T*u 4-7;;t'J < 77 > 4-7;7t'^'J v Lt^o 
*^g0^c7) h U7^-;i,^p>^#7tlU^- (2) Ji, fifiJxJS, Tf3£> 75 13 t^r 
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E[]*k hij7i-;i/t;D>^UT-(2)ll (8) T-^ti^hU7 

* ^ mm&mi * $ts * u v - © t ^ f l x vx ^ -e £ *& 
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J^+2/;bSl:«UT, *f£L<ti:0. 1-3. O^fi, J: *)bf£ L<1£0 . 5~2. 
O^M&ffl£ft£o Um&maifiO. l^MMM-Z&Zt, h 'j7irMP>0^ 

i 

7Dti/>^ 'J y t< ^;i^-^;i^F#3*{:f £ ft, eft £ tfcjjisfe-e&ffl lt *k 

-«&5t ( 8 ) T-^^ft^ h U 7 ^-^KuycDN-Sm&mMttMVAhL. — tt5« ( 5 ) 

3 0^?,2 4^PigS^T'feSo 
^4b\ -JtoS (8) T^^ft-5 h ij7i-;^P>CNtW»fc 
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(9) 

T 




0Pt>. -Ufa* (8) Z'2t£ti2> h U 7xr;^D>(7)N^t0|ft»lt h u 
m7x-;^D>t^V?-- (3) 

- (WTx h'j7i^|/t"D>^ij7- (3) £t>\,^ 0 ) £$51*4, ajSE~« 
o£ ( 3 ) T-^tL5 h U 7 i (10) : 
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(10) 



-j&ss (io) t^na tf-;m- 'J y >i^^oM W^-^i^ 'J v> 

mm&tLTI,*, 4-(l-y^^)b-'Jy>> 4- (2 

-^;btfn;i>) b'JyX 4- (1, 2-^^^^^-^) t'J^X 4- (1- 
xf;bf-;i/) lf';s?>, 4- (2 t:«J^>^ 4- (l-T^JbK 
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So 

IC^LT, &?£L<«0. 1-3. OiMS, «fc!)Ji?g:U<fckO. 5-2. 0 ^S&tfJ 
^© 7* * r % # Jt U T 4» (± & V x o 
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R 2 R 1 




(10) 




(3) 
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1-3. Ogfi* *0»*U<ttO. 5-2. 0Sitt«*n*. ****** 0. 

3 0 6 2 4 «Fia®Kt & a o 
I Bh .J7i^D>^n-(l) ~ (3) fct, ±S«atf?*W*". 

awgw^^rsi^t^o hp ^ j-.Bhy7x^#D>M*»J 

^_ (i) ~ (3) iix -Ift^tr] = 
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R 2 



R 3 z Ms 

[II] 




Na© OH 0 



^*«i8Lt^u *«{«£iltKtl:J:,T, ifeSWWuT^ 
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[I'l 
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#£3 (H*atZ*», -fltfit (la) Zfzt* (lb) T?m^n5itT-ftaJg^) : 
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*f&W(D h 'J 7i-;^d>M^'J (1) ~ (3) fcF 
JKIil, 000-1, 000, 0 0 0, 4^CC*ft L<tt3, 000-500, 0 

tl, 0 0 0, 0 0 0£}SA*fcM^«&©ttg#igU ^O^DSn^ilt^ 
*««3® h ij7irMP>tt^'j7- ( 1 ) ~ (3) -ft-a; (IK (2) 

*ttt (3) t^na i>ij7xz;bt;D>MW{i©gfi!i *n^*u w 

IKIil. 0 mm°M±, ct»3J*?£U<i±5~95 11%, ^CWI L < fct 5 - 7 

*IBflBO h U 7 3l-;u^'p>^W^U-7— ( 1 ) &<£Z>* (2) cf»Os h U7 ;u 
#D>©^*|gfcj\ Zti^'ti, *y£L<fcJ:0. 5SiX6lh <£. t5 £T- ^ L < {i 3 — 6 
011%, L<&3~4 5f.g fl /ot$)5o Stt^atfo. 5M%*i-r 

h IJ 7i" M'D>^t^ij7- (3) hij7i-;l/#D>©^' 

fili> #-£L<ii0. 02-7011% «kD*F£ L<fcfc0. 5-7011% £ t) 
£T£L<l±3-6 5ffiM%x #tc#g; U<{i3~5 011°/ 0 T$)^o ^iMMO. 

<fc^„ ^S£^*'Sjb s 7 011%^^x. SCt fife 

£&BJicD h U 7i-;i/^o>t** U v- ( 1 ) - ( 3 ) f£, ZMti, -ASsC ( 1 ) > 
( 2 ) $fci± ( 3 ) rmztiz h U 7 x -;u^:p >aWIiWW^M3^^B 

h'j7 x-;i/^D >^J* 'J^— ( 1 ) - ( 3 ) MJ7 x-;u^tD >dM5 

litsct^^s. Sf^t, -j&it (5) TiS^n2.*;u^^v;i/^^«^ 
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sij J£ © * )V * * ;u»^Si%t4 ^figfn =e y v - £ m n. t> * * * a^tt 

(1) , (2) (3) T^^n-i) h 'J 7x-;utfn>£#«fiK$ftJU 

Wi^fiSfiJ^ v-ft|0«W/;ii|tf & ft S o z. (D X o fcffi£tt*IMJ* v- h 
lilt 09* ^^l/>> 7DtU>, ^^i^i> N V7i/X X^b>, a- 
tr^h^x^ yt-^>t"X * >t>*$<D ¥-JimM<k& 
MW. ; 7? U d - h ';;k ^ $7*7 V p- h 'J;i/^©T^ 'J o - h »j;b$t ; 70 y;u 

> h7r}>gj^©^«am*;i/^>i»jBt*^ ; 2 — t*— ;i/t: y i^>^ 4-t:-;^t: , ;^ 
>, N- t*-;u- 2 - to y H>s \Z-)V*)\,;^J-)vm<DmMMV-Mh'&mi& ; 

7^'jU-h > n-7Dt;b7i"Jl/-K ^v7n^7^UU-K n-^;u 
7^'jU-h x ^fV7f;i/7^'JU-h> t-7f;b7^'Jl/-h, 2 -i^l/'v*- 

->;i/7^'Ji/- K 7 , i'U^7^ y b — K -b^;uT^7 y u— K xf7'j;i/7i"j 
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-tiKP^v^UT^'Jb-K 2-tFD^Dt;V^'Jl/-h, 2-tK 

K 2- xW^'JU-h. 1 2 h 

WW^JIz-h, 3-^WW^'Jl/-K 3 3-* r 

^uu-h, p -^^>7xx^uu-b> 0 _^ h ^>> 7 ^-jb^b 
^,1,7* «J b- h^©7-^ y ^Bx^f;ns ; y uu-K * 

7*ijU-K n-7oW^7^Jl/-K ^;70f/M^7^Jb-K n 
-7^^7^'JU-h, r;7^^7^-;i/-K t-7W^7f'JU 

^ 7!? ^-K 7xx;v^7^Jb-K ^v^x;v^7^Ju-b, f 

7 ^yu-K 7W^x^^7>'JU-K ^W^xfiM^7 
^ Uu -K ^7^x^^7^'j^h, ^ W ^7Dt>^ 
T*U1/-K ^W^7^^7^JU-K ^W^xfWf 

IJU _ K 7z ;^xf;M^7^JU-h, 2- ( 2 -***^*****5/) 
x^^7^JU-h> l-^^-2-/h^>x^^7^JU-h, 3- 
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* Y*i/73-)\>**7<7 U U- K 3 -A3-)],- 3 h**>7'?-Jl*?79 «J U- 
K o h^v7i-jM 9 7 9 U b — K m-^ h*y7i-W^7^ >J b — 
K P- / h^-y7i-JM 979 U b — K o hiry7i-M^M^7^ 
'J b — K m-* V^i-i/y x -;i/x^;u^^-7^7 U b — K p-/Ki/7x-;n 

*-)V*97f7 ij i/ — V'mcD* 979 'J ;Hfx7r;i/^ ; T£ h\ i/*?-Jl7 

5. J^)\,7 9 i))V7^ b\ y^^7^7nh>7^ *))\,7 5. Y^<D7 9 V 

KSS ; *97 9 *))],? = h\ y^^l/T^i^M^?^ 'J;P7i h\ S^?" 
Jl/?^;^^!/^^?^ U;UT * F*5©**72 UJI/K7? *s7 J79 \))v 
m^-^y^^M ; 79 a 7VD>, -Oxb. tF77Mdx?Ua t"- 

;i/*;bv-;u N t^^A7; pSftfW&n, 4>T-^s x^u>-?>, 
7^'JU-h, 2 -^^l^^b;!^? 'J b— K b — K ^JVT9 

Ub— K xf;M^7i"Jl/-f, n-7'f;i/7;7iJU-h, *fv7W^Ub 
— K t -7?-)\,79 V b — K n-7fW^7i?iJl/-h, ^V7"f;M^7^ 
'J b- K t -7"^;U^^T^7 b- h %f<D7 9 V Jl&bL < *79 'J^SlEfc* 

-«5S; (4) : 



H 2 C=C — C~0— A— (R 9 ) p (4) 



R 



8 
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^iHHffi7^'ji/-h> /^-tff-^Wn^^'ji/-h, *^7V >mmG7 

t> U U- bx -f V7t7'J 'J bx /^U^bg&E&iT 7 ? u ^^ 

^l/Vf>«V^'Jl/-h, a -^7 h^K3ES87^ U b-hx £-:*-7 b^0£ 
mffiT? U l/— bx ^EV offt&MS67# U i/— K * J 7 )\,*u^mLm3&79 >J 
U-bx 2, 4-^^DD7iy^-yiW7^'jb-h, 2, 4, 5-h';^n 
D7i>'^>Si83Eifi7^ l JU-hv *7 U >#;1/#>S£Mj7*v* 'J U— bx — ha 
^mS^iffiiST^ i; u— bx - hP^-7^u>3b;i/^>^MfiT^ U u-hx tvi/t? 

p< * 7 7 U ;u^3S$b\ £JiL#iSffiS&* ^7i"Jb-F, 7D Kai->saE»-»< *?7 9 
ijU—K jt9 3-)l&t&3&*97 9 'J bx ^— tf^y^fiffifft^T^'Jl/ — bx 
^7 i 7 , 'J>KMJS^^7 , ^ , J b— bx -i V^f7'J l/KEIf***?** U I/— K /^U 
^^->^ffiSS^^7*> ij U— K *UV^>&3ES&**7** 'J 1/- bx a-t7Fi 
m®M**T>7 'J U- bx 7 b^S.Sft^^T'^ U U- bx ^^0* 

^7-7 U U- bx ■7Jl*amm&&**7? 'J bx 2, 4-v7DP7 
xy^yf^«V^7i"Jb-h, 2, 4, 5-h'J7DD7xy^yMM^ 
,j b _ K ij >fc;i / ;jf>jgiffiiS**7'* 'J b— bx - b n£&#ttffi*B* 

StfHT'* 'J U— bx ^— ^KfflT* y'U—K 7r7U>ii7^'Jb-h, 
-f V^t^U yffiffiTW U— bx /^^>8tB7i' 'J b— bx ^bVf>07 
7Uu- bx a-^7 hxiP77 'Jb-bx /?-^7 hxg»7f 'J U-K ^7 
CrauffiWffi?? "E7 v )\,*uffc&M79 U U— bx 2, 4-^dd7 
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x; + «i7^Jl/-K 2, 4, 5-h^DP7i^ySM7^UU- 
7* b >*;u**>&m>jT^ u b- K >mffiT? u b- f^"©7? iJibM 

k *?3-)\smm**T? >j b — k m-— -ti-^-j/^Si^T'? b- k x^ru 

i'T^'Jl'-h, ^ l/Vf«^^7^ ij b- K a-^7hiii^^7^Ul/ 
^7MPMI§y^77UU-h, 2, 4-y^D07xy^«i^^77U 

b — K 2, 4, 5-MJ^DD7xy^ri/iS1:ii^i'77'Jl/-h, *y'Jb*?;u 
t:>ia^^77'Jl/-F, -hP$lt»^77'Jb-b, -hn^-7^b> 

*;b4f>g?u^ ^77'Ji/ — K e;nf >MM ^77'Ji/-h £ t ? 

^'^AT'^'Jb— K ^^7- U ^Y^y^?^ U b — K -fV^?? 1 ] >g£ 
V^y-^AT*^ U b- K ^;i^^bg?V^*:>ry- U b— K £bV^>J$ 

7^79^77 'J b- K a—jr? b^M^y*i/t7l±-?? U b- K 7 h 

zcg^^r* fb »t7 A77 U b— K ; E;7DD^7^yi)A77 l Jl/-hs 

ju^Diftjf^y^i/^AT^ ij b— K 2, 4-y^DD7i; ^>M?v^";f^> 
A77'J1/-F, 2, 4, 5-h , J7DD7i;^yff^^'>^A7^^-h, 

'j >tum>m-?7*'>< 3 7^7? u b- k ^ h Dtafi7ny^A77 u 

b— K -hPt7^i/>*;^>iv^y^A7^'Jl/-h, t.-;!/t*>^v^* 

y^A77 'J b- h %<D7 9 'J;U^T^7"^->^A^ ; 

^£y^ U^V^y/^A, $«7^y-7 * 7 * 'J b- K 7dW 

>@£v^*->«t?A**:7'^ u b- K *??-;i>m^?*Z"5i±S- $-?>7 'J b— K m 
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— V3-v>7®.-?y**s^ I***?* l ) U-b, 7 5PTU ^nJ/^i^^^f u 

U**??*? 'J L>- K ? UVf >87^i">A^ ^7? 'J U - a-^7hx|§ 
T^i/^A^^7^'JU-h, 0-^7 hxi?^y-)A^7^ 'J U — b x ^ 

^i; lx _(. > 2, 4-^?DD7x / /^>>Mv^y-)A^^7^'J U — h> 2, 

4, 5- h iJ^DD7iy^->Ki^^->^A^^7f U U-bx 

yW.-?V* 9 st> 1**97 9 U U— bx - hO$Mf|T^i/^A^^7^ 'J U- bx 

A^^7i"JU- b 9 79*) frffc-? 9* : s "7 ; 

hU^f;k> 1 J^7^U^-h, b 'Jxf;i/ J yU;^ U u- bx rU-n-T'P 
OyU^^'JU-h, b U -f V7D £;U:> i)K79 U U— b> MJ-n-W 
y'J;V7^'Jl/-h> b »M V7 r ^;b^'J;b7'^ U b-K h'J7i-Jl/y^b7f 

b> v^^^^^u^'JJUT-^uu-bx y^w^D's+^i/j'^i/r^uu 
-K ^Wx^y'j;v7^'Ju-h, ^7>;u7^-;bv l J;i/7'7 'J b-bx 
^fjl/y^y'J^^'JU-F, xf^y^y'J^^UU-h, ->*:7>;b 

hU^f;i/y'J^^7^'Ju-h, ^|jIf;^•>u;^/3'7^ 1 Jl/-^^ bU- 
n-7Dtr;i/yU;M^7^'JU-b, hU-f v7ot;i/y'J;^^7i"Ji/-K 
h ,j_ n _^.>ij;M^7^ U U-b. b ^V^i/'J;M^7i"J b- b, 
h'j7i-Jk> l J^^7i'»JU-b < i;^f;i/7f;vy , J;M^7^Ju-K v 
^5=-;b^^i/;uv'J;i/^^T^ uu-K i?*^;i/tf-**-;i/'> u^*/ 7 * >; u-bx 

•^^y^D^yUW^? U-K •>7^7i-^y^M^7i' 
,j U -K y7Wx^y'J;M^7^'Ju-K ^Ay^WJ^^7 

/7 ij u- k xf-;bi/7^;uv 'JJi/^7^ ui/-K -y7^i/y^o^y^y 'J 
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±iB©-*fcS (1) , (2) £fcfcfc (3) h iJ7i_;^'D>g« 

*d>$#*ij^- (i) % ( 2 ) (3) ck Wtl<li0-9 9it% «t 

#ttfi^ffi*Strtf V^-S^tt-IBsS (l o) Tfife*iiftt:=;i/Kijs;>si#«:ft 

*IBW© h'J7 ir;bsKD >^*ftf 'J ^- ( 1 ). ~ ( 3 ) H\ ii^©7j^ 
#J lcSB!&-r 3 z. t ti*X- £ i, „ 

a. mrnmmi 

*mR<DMMW?5ffli^ <6StrC5Sc±t4#.fi<, ft^&Mlzfrfz^T t K D& % * 

^»;^^©^sii&^ ; 7 v^*, a ^ t^r^o^;^^ 

^O^iiMJtt, hij7i-;^D>t^ij7-(l) % (2)£fci±(3) 
h U 7iz;i/^n>^'J7- (IK (2) (3) C^^fitt, 
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2 5ss%t&*o i Mft%Mffir&zt7k®mm!!r.yiizn-tztt%w 

0i]x.<£, 3^>U>, h;i/x> N 7vn'^>, i>x?-;i,'<>-t?> % hijx^> 

U^>^jjS. i&fc=2A#jfjjg N igteext;HSMi, 7>;i/** KjlMii, ^vd>^, ai 

*$gUJ3fcfc{:J-& h iJ7xx;^d>^^'Jt- ( l) x (2) Zfzlt (3) £if 

*R5il:8&Sl £ 2g£?T * *p\ s/ U n - > -r ;k »mMffiftl, h u 7i- ;u p > f?r ft 
^'J?- (IK (2) (3) W^©IW^j5*«4Sftfiftr«ci:t:J:t), it) 

'J=j->^^;u > y^;u?j<^i/'J=i->^>r;b, (Aft) BMSttt^ U u— >aj->f 
;W ?/^/i/^:y'jn->^'f/k y^t4s/'j=3->7r^;i/, ^*'^>£t$-> 

T-^i)7b\ i&iKftS'J'K $F£L<&0. 1-50M1 £ 0 *?* L < fck 0 . 5~ 
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*»MWJ«$*i5 h 'J7x-;i/t;D>^*U7- (1) , (2) 

(3) m^mm^bLx^ te'Mwwftf&frwmfzti, mm. i, 3 

isY)ffl* 2 - jg3ia^;i/7$ y - 4 -•/^□7Dh>7 = / - 6 ^/i/^*- 

i , 3, 5 - h v?v>. mmitm. ?*'>7>mm (cuscn) , n, n-sm 

P> N N — (7WDi;^DD^;^) 7^;u-T ^ h\ 2 , 3 , 5 , 6 -=r b 5 
^□D-4- h'lJyX 2, 4, 5, 6-rh7^PP-f77 

ij y 3L-)\,7Fu>-7)l*)l (j^^3~3 0) (0U*«x hiJ7i^Mp 

>-n-*t7 ?Ti/)l7 i h 'J 7 x— ^-n-^tT-T^UT* 5 >> h'J 

7i^D>-n-t^^7^>f), h ij 7i-^^0>-Dy>7$ >, D 

i/>^^^u>fx^^7}-*— M^t -r k N, N' - N ' -7i-;h 

(N-7WPyi?DD^fJl/ft) XJVy -f b\ 3-3-h"-2-70fr-jl7 
n*- K y3-h'yfJWi7h'JW^7 7>, 2- (4-5 u 7V"UJl/) 

-IfisC (11): 




S 

II 

s — c — ] 




(11) 
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^ (ii) f^tL5rh77;i/^^7A^/I/7-f KiCMW^b 

(12): 

O 

ci 11 



If X N-R 12 
CI II 



(12) 



O 

(12) tc^i^^R 12 ©r;b^;u»i:u-r(±, fiW^tf, **>^ * 

V 7p^ n-^K t-T^W K5=S/;K rh^f^k 

7^l»7x^ll:lttt, ^^7!-JK i/xf/V7xr/k hU^ 
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-«85$ (12) Ta£*i3 2, 3-^dd?|/^ Ki©IWJi:LT(t PJ* 
fct\ 2, a-^^DD-N-x^TU-r^^ 2, 3-y^DD-N--fV7Df 

5 ^ 2 > 3-^DD-N-n-^7HU\ 2, 
N-»3«rf;i/7W5 k 2, 3-^oo-N-n-m;i/?M; h', 2, 

I/-T ^ h\ 2, 3-y^DD-N- (2-^dp-<>^;u) ? h 5 ^ 2> 3 - ->* 
*DD-N- Tl,^ K, 2, 3-y^DD-N- (2 - A 

fM>y»7HU\ 2, 3-^on-N- (2, 4-v'y^-;^>v;b) 
7l " f * l*» 2 > (3, 4-v7fM>y;| / ) 7U>f $ h\ 2 , 

3- ^d7oo-N-a-^^;u^>v;i/VL/^ * h\ 2, 3 -i^n d-N- ( 2 , 
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